Background: In the United States, nearly half of high school students are sexually active, and adolescents experience high rates of unintended pregnancy and sexually transmitted diseases. Parents can have an important influence on their children's sexual behaviour, but many parents do not talk with their children about sexual topics. Research has shown significant differences in parent-child communication about sexual topics depending on the gender of both the parent and the child. Little is known, however, about the reasons for these gender differences. The purpose of this paper is to describe how factors associated with parent-child communication about sexual topics differ by gender. Methods: Data are from a nationwide online survey with 829 fathers and 1,113 mothers of children aged 10 to 14. For each of the four gender groups (fathers of sons, fathers of daughters, mothers of sons, mothers of daughters), we calculated the distribution of responses to questions assessing (1) parent-child communication about sexrelated topics, and (2) factors associated with that communication. We used chi-square tests to determine whether the distributions differed and the false discovery rate control to reduce the likelihood of type I errors. Results: With both sons and daughters, fathers communicated less about sexual topics than mothers did. Fathers also had lower levels of many characteristics that facilitate communication about sex (e.g., lower self-efficacy and lower expectations that talking to their children about sex would have positive outcomes). Compared with parents of sons, parents of daughters (both mothers and fathers) talked more about sexual topics, were more concerned about potential harmful consequences of sexual activity, and were more disapproving of their child having sex at an early age. Conclusions: Using a large national sample, this study confirms findings from previous studies showing gender differences in parent-child communication about sexual topics and identifies gender differences in factors that may influence parent-child communication about sexual topics. Interventions designed to support parent-child communication about sexual topics should emphasize to both mothers and fathers the importance of talking to sons as well as daughters. Fathers need particular support to overcome the barriers to communication they encounter.
Background
Despite recent declines in rates of sexual activity among teens and preteens in the United States, in 2009 nearly one-half (46%) of high school students reported having had sexual intercourse, and 6% reported having had sexual intercourse for the first time before age 13 years [1] .
Because many adolescents are unprepared to protect themselves from the potential negative consequences of sexual activity, they experience high rates of unintended pregnancy and sexually transmitted diseases (STDs). In the United States, the rate of unintended pregnancy for sexually active girls aged 15 to 17 is 146 per 1000, compared with 69 per 1000 for sexually active women of all ages (15 to 44) [2] . Teens are also disproportionately infected with STDs: although sexually active teens aged 15 to 19 and young adults aged 20 to 24 represent just 25% of the sexually experienced population, they acquire nearly half of all new STDs each year [3] .
Research has shown that parents can have an important influence on their children's sexual behavior [4, 5] , and most adolescents and adults agree that it would be easier for adolescents to postpone sexual activity and avoid pregnancy if they were able to have more open, honest conversations with their parents about these topics [6] . Many parents, however, either do not talk to their children about sex at all or have only limited communication on the topic [4] . How much parents talk about sex and what topics they address have been found to differ substantially by the gender of both the parents and the children. Generally, parents are more likely to talk about sexual topics with the same-sex child: fathers are more likely to talk with their sons than their daughters, and mothers are more likely to talk with their daughters than their sons [4, [7] [8] [9] . However, mothers generally talk more than fathers to both sons and daughters about most sexual topics [4, 7, 9, 10] . These findings suggest that adolescents of both genders may receive inadequate guidance about sexual topics from their fathers, and sons in particular may not receive adequate guidance from either parent.
Little is known, however, about the reasons for these gender differences in communication. Research on family relations has documented differences in parentchild relationships according to the gender of both parent and child [11] [12] [13] . For example, mothers tend to be more involved with teaching their children than fathers, children tend to feel closer to their mothers than their fathers, and parents are more likely to spend time with the same-sex child [11] . This research does not investigate gender-based differences specifically related to parent-child communication about sexual topics. A few qualitative studies provide some insight, suggesting that parents may feel more comfortable talking to a samesex child than an opposite-sex child because they feel more knowledgeable about what a same-sex child is experiencing [9, 14] ; that, for fathers, the potential negative consequences of sex are a greater concern for daughters than for sons [15] ; and that fathers feel they are less effective communicators than mothers-in part because they spend less time with their children and are less in tune with them [9, 16] . Although numerous quantitative studies have identified factors associated with parent-child communication about sex [4, [17] [18] [19] [20] , none have explored how these factors may differ by either the gender of the parent or the gender of the child.
To address this gap, this study uses a large national dataset to describe how factors likely to influence parent-child communication about sexual topics differ by gender. To identify relevant factors, it draws on findings from previous research and the framework of the health belief model [21] , which suggest that parents' communication with their children about sexual topics would be influenced by (1) their perception of the threat to their children from sex-related risks, (2) their perception of the benefits of talking to their children about sex, and (3) the barriers and facilitators to such communication. Identification of differences in these factors across the four gender groups (fathers of sons, fathers of daughters, mothers of sons, and mothers of daughters) can improve understanding of the reasons for gender differences in parentchild communication about sexual topics and thus inform the design of interventions to overcome barriers to communication specific to each of the four gender groups.
Methods

Sampling Recruitment and Data Collection
This study was conducted as part of an evaluation of the Parents Speak Up National Campaign (PSUNC), a media campaign funded by the U.S. Department of Health and Human Services. The objective of the campaign is to encourage parents to talk to their children early and often about delaying sexual activity. The campaign includes print, radio and television advertisements; a Web site; and activities organized by outreach centers targeting different racial and ethnic groups.
Data for this analysis come from the baseline survey of the PSUNC Parent Efficacy Study, a randomized controlled experiment conducted with parents of children between 10 and 14 years of age [22] . The data were collected between August and October 2007 through an online questionnaire. All study procedures and materials were reviewed and approved by the Institutional Review Board of RTI International.
Participants were recruited from the Knowledge Networks online research panel, the only online research panel in the United States that is based on probability sampling and includes both online and offline populations. The panel is recruited using random-digit-dialing sampling from a sample frame consisting of the entire U.S. residential telephone population. Telephone numbers in telephone exchanges with a higher proportion of black or Hispanic households have a higher probability of being selected than households in exchanges with a lower proportion of black or Hispanic households. Individuals who do not have a computer and access to the Internet are provided MSN TV service and free Internet access, which allows representation of both online and offline households. More detailed information about the Knowledge Networks sample is available at the Knowledge Networks Web site http://www.knowledgenetworks.com/ganp/docs/knowledge%20networks% 20methodology.pdf.
For this study, we identified all adult panelists living with at least one child between 10 and 14 years of age (N = 3,217). We focused on the parents of children in this age range because they were the target audience for the campaign. Mothers and fathers were sampled separately and were not from the same family. If parents had more than one child aged 10 to 14, one of those children was randomly selected, and all subsequent questions focused on that child. A total of 2,439 parents (75.8%) responded to the study invitation and were confirmed as eligible. Of these, 1,969 parents (80.7%: 1,125 mothers and 844 fathers) completed the baseline survey. Study recruitment and eligibility are described elsewhere [22] .
For the efficacy study, parents were randomly assigned to treatment and control conditions, where treatment consisted of exposure to PSUNC advertisements and print materials, and control consisted of no exposure to PSUNC messages. At the time of the baseline survey, however, neither the treatment nor control groups had been exposed to PSUNC messages.
Measures
The survey collected data on sociodemographic characteristics, parents' communication with their child about a range of topics related to sexuality, and factors hypothesized to influence parent-child communication about sexual topics. We used eight measures of communication about sex. One measure assessed whether the parent had asked or recommended that their child wait to have sex, with response options of "yes" or "no." The other seven measures assessed how much parents had talked with their child about each of seven specific topics (e.g., biology of sex and pregnancy, issues about dating and relationships, whether to wait to be sexually active until you are married); response categories ranged from 1 (a great deal) to 4 (not at all) [23] .
Drawing on the health belief model, the factors we hypothesized would influence communication were parents' perception of the threat of early sexual intercourse (their attitudes toward teen sex and their perception of the likelihood their child will have sex as a young teen); the outcomes they expect from talking about sex with their child; and barriers and facilitators to communication, including characteristics of their relationship with their child, self-efficacy, specific barriers to communication, and their beliefs about the right developmental time for talking about sex. The measures for these factors are described in detail in Table 1 .
Data Analysis
Because parents are likely to think and talk differently to their children about sex if they believe their child has already engaged in sexual activity, we excluded from the analysis the few parents (15 fathers; 12 mothers) who reported that they thought their child had already been sexually active. This left a total of 829 fathers and 1,113 mothers in the sample.
We used SAS for all analyses. For each of the four gender groups (fathers of sons, fathers of daughters, mothers of sons, mothers of daughters), we calculated the distribution of responses to each item and used chisquare tests to determine whether the distributions differed. For ease of presentation, we do not present the full distribution for each variable; rather, in both the table and the text, we present only the percentage who chose a response category at one end of the scale (e.g. the percentage who "strongly agree" with an item). Because we conducted multiple comparisons across the four groups, we used the false discovery rate control to reduce the likelihood of type I errors [24] . As a measure of the statistical significance of any differences between the four groups, we present the q-values (the false discovery rate analogue of p-values).
We also conducted multivariate analysis to determine whether the effects of any of the factors hypothesized to influence parent-child communication differed according to gender of the parent or the child. Because we did not find any significant gender differences in the effects of those factors, we do not present findings from the multivariate analysis here.
Results
Sample Description
The mean age of fathers in the study was 44.7 years, and the mean age of mothers was 42.1 years ( Table 2 ). The mean age of the reference child was 12.2-12.3 years. Respondents' level of education was higher than the national average: Nearly one half had a college degree, a substantially higher proportion than the national figure of 25% of adults aged 25 or older [25] . Respondents were predominantly white (88.5% of fathers; 85.5% of mothers). Close to 90% of fathers in the study were married and living with their child's mother. Mothers were less likely to be in intact nuclear families: 75% were married, and 65% were living with their child's father.
Comparison of Mothers and Fathers
In terms of their communication about sexual topics (Table 3) , mothers generally talked with both sons and daughters more than fathers did. For daughters, the difference was especially pronounced and was statistically significant for a wide range of topics. For example, 59% of mothers said that they talked to their daughters about the biology of sex and pregnancy "a great deal" or "a moderate amount," compared with 43% of fathers. For sons, the difference between mothers' and fathers' communication was less pronounced: It was not statistically significant for any topic, but for three topics (the biology of sex and pregnancy, issues about dating and relationships, and the dangers of getting an STD) it did approach statistical significance (q < .10). Mothers were also more likely than fathers to report that they had asked or recommended to their children that they wait to have sex. This was true for both sons (69% of mothers vs. 60% of fathers) and daughters (77% of mothers vs. 68% of fathers).
Mothers and fathers differed significantly on many factors associated with parent-child communication about sex (Table 4 ). In terms of their perception of the threat, mothers had more negative attitudes toward teen sex, in that they were more likely than fathers to believe that teenage sexual activity has harmful effects for both sons and daughters (e.g., with daughters, 50% of mothers strongly agreed vs. 38% of fathers). However, mothers and fathers did not differ significantly in their disapproval of their children being sexually active as teenagers. Mothers and fathers also did not differ in their perception of the risk that their children would have sex as young teens if asked by someone they were dating.
Mothers generally had more positive expectations of the outcomes of talking to their children about sexual activity than fathers did. With daughters, more mothers than fathers thought that their daughters would understand the benefits of waiting, would listen, and would not think the parent was being judgmental or hypocritical.With sons, the only difference was that more mothers than fathers thought that talking would reduce the likelihood that their sons would become sexually active as young teens (e.g., 47% of mothers vs. 40% of fathers strongly agreed).
Mothers generally had fewer barriers and more facilitators to communication than fathers did. Mothers You really don't know enough about sexual activity or waiting to have sex to talk about them with {child name}. It is easy for you to find the time to talk with {child name} about sexual activity and waiting to have sex.
(strongly agree) to 4 (strongly disagree)
Beliefs about timing of talking about sex (1 item)
How much do you agree or disagree with each of the following statements?
You are sure this is the right developmental time to talk with {child name} about sexual activity and waiting to have sex.
Wilson and Koo Reproductive Health 2010, 7:31 http://www.reproductive-health-journal.com/content/7/1/31 shared activities with their children somewhat more than fathers did, especially with their daughters. Although mothers and fathers did not differ on most measures of closeness, one exception is that mothers were more involved with both sons and daughters in making decisions together about their lives. On the other hand, fathers reported less conflict with their children (both sons and daughters) than mothers (e.g., 69% of mothers reported having three or more arguments or fights in the past year with their sons, compared with 54% of fathers). Mothers had higher self-efficacy than fathers for talking about some sexual topics with both sons and daughters. They also reported fewer barriers to talking with their children about sexual activity: with both sons and daughters, mothers were less likely than fathers to say they did not know enough, that it would be difficult to explain things, or that it was hard to find the time to talk. For example, with daughters, 52% of mothers strongly disagreed that it would be difficult to explain things, compared with 28% of fathers. Mothers were also more likely to say that they were sure it was the right developmental time to talk about sexual activity (e.g., with daughters, 58% of mothers vs. 42% of fathers strongly agreed).
Comparison of Sons and Daughters
The gender of the child also made a difference in parent-child communications about sex. In terms of their communication about sexual topics, mothers talked more with daughters than with sons about numerous topics (see Table 3 ). Fathers talked with daughters more than with sons about just one topic: dating and relationships (58% of fathers of daughters had talked about it a great deal or a moderate amount with their child, compared with 47% of fathers of sons). Neither mothers nor fathers discussed any topics more with sons than with daughters. Mothers of daughters also asked or recommended that their child wait to have sex more often than mothers of sons (77% vs. 69%); among fathers, this difference approached significance (68% vs. 60%, q = .069). Many factors influencing communication also differed between sons and daughters. In terms of attitudes toward teen sex (Table 4) , both mothers and fathers were more likely to believe that sexual activity as a teenager would have harmful effects for daughters, as compared with sons, and parents were also more likely to disapprove of their daughters being sexually active as a teenager (e.g., among fathers, 75% strongly agreed that they disapproved for daughters, compared with 56% for sons). Both mothers and fathers perceived a higher likelihood that sons would have sex as a young teen, as compared with daughters (e.g., among mothers, 28% thought it was likely or very likely that sons would have sex if asked by someone they were dating, compared with 13% for daughters).
Both mothers and fathers also thought that some expected outcomes of talking about sexual topics would be more positive with daughters, as compared with sons. Specifically, compared with parents of sons, more parents of daughters thought that talking about delaying sexual activity would reduce the likelihood that their child would be sexually active and that their child would understand the benefits of waiting. For example, 49% of mothers of daughters strongly agreed that their child would understand the benefits of waiting, compared with 33% of mothers of sons. Other outcome expectations did not differ between sons and daughters.
Mothers and fathers reported almost no differences between sons and daughters in levels of shared activities, closeness, or conflict.
Both mothers and fathers had higher self-efficacy for explaining to daughters how to say no to sex, compared with sons (e.g., among fathers, 49% were completely sure they could explain it to daughters, compared with 29% for sons). In contrast, parents' confidence in their ability to explain three other topics did not differ significantly between sons and daughters. For mothers, two barriers to talking about sexual activity and waiting to have sex were less common with daughters than with sons: difficulty finding the time to talk and difficulty explaining things. For example, 52% of mothers of daughters strongly disagreed that it would be difficult for them to explain things, compared with 28% of mothers of sons. For fathers, there were no significant differences between sons and daughters.
Discussion
Parent-child communication about sex differs markedly by the sex of the parent and the sex of the child. Similar to other studies [7, 8, 26, 27] , we found that mothers are generally more likely to talk to both their sons and their daughters about sex than fathers, and that mothers talk much more to their daughters than their sons. More surprisingly, we found that fathers were not more likely to talk to sons than daughters about any topic and that fathers were more likely to talk to daughters than sons about one topic-dating and relationships.
Research indicates that fathers' communication with their children about sex is important and that fathers accept that it is an important part of their parenting responsibilities [14, 16] . However, the relatively low levels of communication by fathers found in this study suggest that fathers need additional support to talk to their children about sex. In addition, the low levels of communication by both mothers and fathers with their sons indicate that interventions designed to improve parent-child communication about sex should emphasize the importance of talking to sons about sex and help parents to overcome the barriers to communication with their sons.
Gender differences in communication can be better understood by looking at gender differences in the factors that may influence communication. To our knowledge, gender differences in these factors have not been investigated previously in a systematic manner. We found that mothers differ from fathers on a wide range of factors that would tend to make it easier for them to talk with their children about sex, and these differences tended to be more pronounced with daughters than with sons. Fathers' lower self-efficacy for talking about sex suggests that fathers need guidance about how to overcome the barriers to effective communication. Fathers may also need guidance about the right developmental time to talk to their children and reassurance that their sons and daughters will listen to them and value what they have to say-especially their daughters.
The differences in factors affecting parents' communication with their sons as compared to their daughters are striking in their reflection of societal double standards related to sexual activity. Parents of daughters (both mothers and fathers) are more disapproving of their children having sex than parents of sons, and they believe the consequences of sexual activity are more harmful for daughters. Moreover, parents of sons are less likely to believe that talking to their children about sex would be effective in encouraging them to delay sexual activity, and they are less confident that they can explain to their children how to say "no" to sex. To encourage parents to talk to sons as much as daughters about sex, it may be helpful to raise parents' awareness of the potential negative consequences for boys of early sexual activity and to counteract the feeling of the inevitability of boys having sex.
A strength of this study is that it uses data from a large, national sample. To maximize the representativeness of the sample, the Knowledge Networks panel uses randomdigit-dialing methodologies for recruitment and includes both Internet and non-Internet households. Nonetheless, the sample includes a higher proportion of whites and has higher levels of education than the United States as a whole, so it does not fully represent the U.S. population. Parent-child communication about sex has been found in previous research to differ by race/ethnicity and by socioeconomic status [4] , so results may differ for samples with a higher proportion of minorities or lower levels of education. Another limitation of the sample is that it included only parents who co-resided with their children. Therefore, findings cannot be generalized to parents who are not living with their children. Although we did not control for race/ethnicity or socioeconomic status in our analyses, there were no significant differences across the four gender groups in terms of their racial/ethnic composition or socioeconomic status. Therefore, the differences observed in factors affecting parent-child communication cannot be attributed to differences in race/ethnicity or socioeconomic status.
Conclusions
In summary, this study confirms findings from previous studies showing differences in parent-child communication about sexual topics, by both gender of the parent and gender of the child, using data from a large national sample. More importantly, it identifies gender differences in factors that may influence parent-child communication about sex not previously investigated. Understanding these differences can help to inform the design of interventions targeting each gender group. Fathers in particular need support to overcome numerous barriers to communication with both sons and daughters, and mothers and fathers would benefit from interventions to increase their understanding of the feasibility and the importance of encouraging sons in particular to delay sexual activity.
